In recent years the two disciplines of Information and Library Studies and Computing Science have drawn closer together to the extent that now there are several Universities where they are combined in a single school of Information and Computing Science or Informatics. Currently, a single Higher Education Academy Subject Centre serves the two disciplines. However, there are marked differences between the disciplines observable immediately in the gender balance of their respective undergraduate cohorts with Computer Science tending to attract males and Information Science, females. This project set out to investigate other less obvious differences by means of an online survey of first year undergraduates' preferred learning styles, approaches to study and learning environments.
Introduction
In recent years the two disciplines of Information and Library Studies and Computing Science have drawn closer together to the extent that now there are several Universities where they are combined in a single school of Information and Computing Science or Informatics. Currently, a single Higher Education Academy Subject Centre serves the two disciplines.
However, there are marked differences between the disciplines observable immediately in the gender balance of their respective undergraduate cohorts with Computer Science tending to attract males (Margolis and Fisher, 2003) and Information Science, females. This project set out to investigate other less obvious differences (which may well be related to the gender imbalances) by means of a survey of first year undergraduates' preferred learning styles, approaches to study and learning environments. For instance Severiens and Ten Dam (1997) found in a survey of over 400 students in adult education (mostly aged [16] [17] [18] [19] [20] [21] [22] ) that women more often use a reproduction directed learning style containing stepwise processes and associated with Biggs et al's (2001) surface approach and men are more often undirected, a style that is characterised by ambivalence and a preference for stimulating education.
The aims of the study were twofold. Firstly, to compare the preferred learning styles, approaches and environments of students opting to study Information Science and Management to those of students opting to study Computing and, secondly, 
to inform departments of Information and Computing
Science of the preferred learning styles, approaches to study and learning environments of their new undergraduates in order that they may take this information into account when planning tuition.
Three tested approaches to assessing individual learning were selected from the variety of inventories of learning styles now available for their relevance and succinctness. This was to ensure ease of use yet to investigate a full range of learning styles and approaches. These were:
• preferred learning styles in the four dimensions: active/reflective, sensing/intuitive, visual/verbal and sequential/global first described by Felder and Silverman (1988) ;
• preferred approaches to study: deep or surface and the associated strategies as described by Biggs et al (2001) and
• preferred learning method and environment as researched in relation to subject of study by Jarvis and Woodrow (2001) . Felder and Solomon (1996) outline their four dimensions of learning mainly based on work by Kolb and Myers-Briggs as follows. Active learners tend to retain and understand information best by doing something active with it such as discussing or applying it or explaining it to others. Reflective learners prefer to think about it quietly first. Sensing learners tend to like learning facts and established problem solving methods and intuitive learners prefer discovering possibilities and relationships.
Visual learners remember best what they see, pictures and diagrams, verbal learners get more out of words in written and spoken explanations. Sequential learners tend to gain understanding in linear steps whereas global learners tend to learn in large jumps aiming to see the big picture.
The deep and surface approaches described by Biggs (2001) in his revised study process questionnaire originated in work by Marton and Saljo (1976) and taken up by Entwhistle and Ramsden(1983) in the Approaches to Study Inventory. A deep approach is where the learner intends to understand the meaning of concepts whereas a learner taking a surface approach intends only to recall them, usually for examination. Jarvis and Woodrow (2001) introduced the concepts of preferred leaning method and environment as well as individual learning styles and approaches in their study of learning preferences in relation to subjects of study of initial teacher training students. They found that certain methods and environments were associated with specific learning approaches, for example, a surface approach is associated with memorising and practising and lectures and a deep approach is associated with workshops, talking and discussing, listening and doing one's own research.
Method
An on-line survey of learning styles, approaches and preferred environments among first year First years in their first term at University were chosen for the survey as they had yet to become immersed in the styles and approaches linked to their respective department or school cultures. They were directly asked by their University tutor with responsibility for first year undergrads to visit the website and complete the questionnaire. Thus they are a self selected group of volunteers.
The results were exported from the online questionnaire into Excel in the form of a .csv file for simple data processing and then inferential statistical analysis was carried out using the Statistical Package for Social Sciences (SPSS). Answers for the questions on each component learning style or approach inventory were totalled as instructed by their authors to give each participant a score for their preferred learning style on each of Felder's (1996) four dimensions, for their preferred approach to study (Biggs et al, 2001 ) and for their preferred learning environment and method (Jarvis and Woodrow, 2001) . These scores were then cross-tabulated with the participant's discipline and any associations seen were tested for statistical significance using the Pearson chi-square. Clustered bar charts were used to display the cross-tabulations.
Results
It was immediately observable that by changing from a personally supervised questionnaire distribution to one inviting participation at a web site by email led to a massive drop in the expected response. For example only 16 responses were received from 125 potential Information Scientists at one University. In all 200 replies were received but of these:
• 2 were deleted as no information on course was given
• 17 had to be deleted as the course entered does not come under heading of information or computer science
• 6 responses in a row were exactly the same with the same spelling errors so 5 of these were deleted.
• 2 further responses in a row were exactly the same so 1 was deleted
• 40 responses were deleted as they were not from first years Of the 134 accepted participants 88 were male and 46 female, 69 were computer scientists and 65
Information Scientists (participants following joint honours courses were classed by their host department or school).
The Gender * Discipline Cross-tabulation given in Table I below clearly demonstrates the male/female imbalances on these courses, the association between course and gender is statistically significant at p<.001 (Χ 2 = 46.28 with 1 degree of freedom). The magenta bars (labelled 4 in the key) represent numbers of students who scored most highly on a shallow approach to learning and the red bars (labelled 1 in the key) those who scored least highly. This indicates that the sample population of Computer Scientists is actually more diverse than that of Information Scientists containing members scoring highly on surface and deep approaches to learning. The group of Information Scientists is more coherent tending to be less likely to follow a deep approach.
Similar methods of analysis were used to investigate the relationship between Felder's (1996) individual learning styles and discipline. Where an association was shown to be statistically significant it is shown otherwise it can be assumed that no significant relationship was found. As shown in Figure 3 above both groups contained a range of active to reflective learners with the Information Scientists clearly being more likely to be at the extremes of the scale than the middle.
Computer Scientists also follow this trend but less obviously and additionally, are slightly less likely to be active learners than the Information Scientists preferring to reflect on the information to be learned individually rather than manipulating the material or working with it in groups. The blue bars (labelled 3 in the key) represent numbers of students who scored most highly on the shown learning style and the red bars (labelled 1 in the key) those who scored least highly.
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It can be seen immediately that Computer Scientists tend to be centrally sited on this dimension but Information Scientists tend to its extremes with the sample divided into containing both sensing and intuitive learners. However, Computer Scientists are more likely to be intuitive learners than sensing learners but the sample population of Information Scientists contained equal numbers of both. Scientists to be sequential learners preferring to gain understanding in linear steps, the Information Scientists tend to be more global learners preferring to see the 'big picture' first. However, neither discipline is very strongly oriented in that direction as most participants are in the mid range. These associations between discipline and preferences toward sequential or global learning though are statistically significant at p<.05 (Χ 2 = 6.76 with 2 degrees of fre om).
The results for the most preferred learning me nd enviro ent measured using Jarvis and odrow's (2001) questions are shown in Table II The most preferred environment also differs with discipline as shown in Table IV The association between discipline and least preferred environment is statistically significant at p=.001 (Χ 2 = 17.84 with 4 degrees of freedom).
Discussion
The observed male female imbalances were confirmed, with just over a third of respondents from Information Science being male and only 7% of respondents from Computer Science being female. Margolis and Fisher (2003) report that they have encouraged a higher percentage of female 10 10
As shown in Table V 
Conclusions
There was a wide variety of individual learning styles and approaches in the sample population and w would meet the needs of an entire cohort of Information or Computer Scientists as whenever an overall tendency appeared there was always at least a small but significant proportion who had an opposite preference despite the obvious gender differences in the two cohorts. For instance, concerning approach to learning, the Computer Scientists appeared to be more polarised than the Information Scientists with approximately a third of the group preferring to follow a surface appro and another third a deep approach. T operator's perspective producing an Excel file that could be immediately loaded into SPSS for analysis. In fact posting an online questionnaire proved to be an easy way to collect data but, unfortunately, the data received becomes beyond the researcher's immediate control. The follow conclusions should be read knowing that they refer to a sample of volunteers requested by their tutor to complete an online survey of Information and Computer Scientists. The response rate for each university involved varied and a more comprehensive survey would need to be carried out before the results of this study can be generalized to the UK undergraduate population.
In conclusion, it can be said that despite sim In learners. However, within each cohort there are individuals with a range of learning styles and approaches, preferred learning methods and environments. It is proposed that lecturers should prepare their students for study in a variety of styles, approaches and environments, and through different me k students for and to support them in the use of journals.
